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® Printed paper dispensing apparatus and method of controlling said apparatus. 



® A printed paper dispensing apparatus for dis- 
-pensing a predetermined number of printed papers 
-^in the form of bank notes, tickets or the like printed 
35 matter and a method of controlling the foregoing 
apparatus. In the case where a required number of 
§ bank notes move past abnormal bank note detecting 
^sensors (PX1, PX2) without abnormal bank notes 
. detected thereby so that they are placed one above 
^another in a layered structure on a belt conveyer 
C»>(31). all the bank notes on the belt conveyer (31) are 
_ conveyed to a dispensing outlet port (36) after a 
predetermined period of time elapses sfter the last 
Q.bank note has moved past the abnormal bank note 
^detecting sensors (PXl. PX2). In the case where an 
abnormality is detected with the respective bank 



notes while they are placed on the belt conveyer 
(31) in that way, the bank notes are introduced into 
an abnormal bank note receiving portion (47). Fur- 
ther, the bank notes on the belt conveyer (31) are 
inched in the opposite direction to the dispensing 
outlet port (36) before they are conveyed to the 
dispensing outlet port (36). 
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PRINTED PAPER DISPENSING APPARATUS AND METHOD OF CONTROLLING SAID APPARATUS 



The present invention relates to a printed paper 
dispensing apparatus for dispensing a predeter- 
mined number of printed papers in the form of 
bank notes, tickets or the like and a method of 
controlling the foregoing apparatus. More particu- 
larly, the present invention relates to a printed 
paper dispensing apparatus which assures that a 
predetermined number of printed papers in the 
form of bank notes, tickets or the like are conveyed 
to a dispensing outlet port without fail and a meth- 
od of controlling the foregoing apparatus. 

A hitherto known printed paper dispensing ap- 
paratus used as a money exchanger, a ticket vend- 
er or the like is disclosed in. e.g.. an official gazette 
of Japanese Utility Model Publication NO. 
22.028/1985. The apparatus disclosed in the official 
gazette is of a type employing a blade wheel. In 
detail, the apparatus is so constructed that a pre- 
determined number of printed papers drawn from 
the interior of a printed paper receiving portion are 
once placed one above another in a layered struc- 
ture in alignment with each other while they are 
separated from each other one by one via a blade 
wheel and then ail the printed papers arranged in 
that way are conveyed to a dispensing outlet port 
using a belt conveyer, rollers or the like means. 

However, it has been found that the conven- 
tional apparatus gives an unexpected damage us- 
ers or controllers of the apparatus, because when 
two printed papers superposed one above another 
or abnormal printed papers each having an in-egu- 
lar shape are delivered- to the blade wheel, there 
arises a problem that they are conveyed to the 
dispensing outlet as they are or the apparatus is 
clogged with them. 

Another problem appearing In the conventional 
apparatus is that printed papers are sometimes 
accumulated while some one stands upright in an 
accumulating region, after they are individually 
separated from each other by the blade wheel. In 
this case, all the printed papers can not be simulta- 
neously conveyed to the dispensing outlet port due 
to the presence of the printed paper which stands 
upright in the accumulating region, resulting in a 
required number of printed papers failing to be 
correctly dispensed thereto. The apparatus may be 
clogged with them under the circumstances. 

The present invention has been made with the 
foregoing background In mind and its object re- 
sides in providing a printed paper dispensing ap- 
paratus which assures that a predetermined num- 
ber of printed papers are conveyed to a dispensing 
outlet port without fail without any unexpected 
damage given to users or controllers of the appara- 
tus. 



Other object of the present invention is to pro- 
vide a printed paper dispensing apparatus which 
assures that printed papers to be accumulated in 
an accumulating region are tilled down thereon 
5 without fail so that a predetermined number of 
printed papers are conveyed to the dispensing 
outlet port. 

Another object of the present invention is to 
provide a method of properly controlling the afore- 
ro mentioned printed paper dispensing apparatus. 

To accomplish the above objects, the present 
invention provides a printed paper dispensing ap- 
paratus comprising drawing means for drawing 
printed papers in a printed paper receiving portion 
75 from the interior of the latter one by one. abnormal- 
ity detecting means for detecting an abnormality 
with the respective printed papers which have been 
drawn by the drawing means in that way. accu- 
mulating means adapted to individually separate 
20 the respective printed papers which have moved 
past the abnormality detecting means so as to 
allow them to be placed one above another in a 
layered structure in an accumulating region, con- 
veying means for conveying all the printed papers 
25 in the accumulating region to a dispensing outlet 
port after a predetermined period of time elapses 
after the last printed paper moves past the ab- 
normality detecting means, in a case where a re- 
quired number of printed papers have moved past 
30 the abnormality detecting means without abnormal 
printed papers being detected by the latter, and 
introducing means for introducing printed papers in 
the accumulating region into an abnormal printed 
paper receiving portion after a predetemnined pe- 
35 riod of time elapses after drawing of the printed 
papers by the drawing means is interrupted, in a 
case where an abnormality is detected with the 
respective printed papers by the abnormality de- 
tecting means while they are accumulated in the 
40 accumulating region. 

Further, according to the present invention, the 
apparatus is provided with controlling means for 
inching the printed papers in the accumulating re- 
gion in the opposite direction to the dispensing 
46 outlet port before they are conveyed to the latter. 

In a case where a required number of printed 
papers move past the abnormality detecting means 
without abnormal printed papers detected by the 
abnormality detecting means, all the printed papehs 
50 in the accumulating region are conveyed to the 
dispensing outlet port after a predetermined period 
of time elapses after the last printed paper moves 
past the abnormality detecting means. On the other 
hand, in a case where an abnormality is detected 
with the respective printed papers by the abnor- 
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maiity detecting means while they are accumulated 
in the accumulating region, drawing operation of 
the printed papers by the drawing means is inter- 
rupted immediately and thereafter printed papers 
are introduced into the abnormal printed papers 
receiving portion after a predetermined period of 
time eiapses. 

The printed papers in the accumulating region 
are inched in the opposite direction to the dispens- 
ing outlet port before they are conveyed to the 
latter. This assures that a printed paper which 
stands upright in the accumulating region is tilted 
down onto the latter, resulting in all the printed 
papers being conveyed to the dispensing outlet 
port without fail. 

In this manner, the present invention provides a 
printed paper dispensing apparatus which is free 
from a malfunction that printed papers remain mid- 
way of the conveying passage and which assures 
that printed papers can smoothly be conveyed to 
the dispensing outlet port- 

These and other objects and features and ad- 
vantages of the present invention will be readily 
apparent from a reading of the following description 
■which has been made v/ith reference to the accom- 
panying drawings. 

The present invention will be Illustrated in the 
foilowing crawings in which: 

Fig. 1 is a side view of a bank note dispens- 
ing apparatus in accordance with an embodiment 
of the present invention, shown with a side cover 
removed therefrom. 

Fig. 2 is a view illustrating the apparatus in 
Fig. 1 . as seen from the back side. 

Fig. 3 is a side view of the apparatus, sche- 
matically illustrating that essential components con- 
stituting the apparatus are turned to their opened 
state. 

Figs. 4(a) and 4{b) are a side view of a thrust 
roller, respectively, illustrating a manner of detect- 
ing two positions assumed by the thrust roller. 

Fig. 5 is a block diagram illustrating by way 
of example a control system for the apparatus. 

Figs. 6 to 11 are a flowchart, respectively, 
illustrating operations of the control system in Fig. 
5. and 

Figs. 12 to 19 are a side view of the appara- 
tus illustrating operations thereof, respectively. 

Now, the present invention will be described in 
a greater detail hereinafter with reference to the 
accompanying drawings which illustrate a preferred 
embodiment thereof. 

Figs. 1 and 2 illustrate a money exchanger in 
which a bank note dispensing apparatus in accor- 
dance with the present invention is incorporated, 
wherein Fig. 1 is a side view of the exchanger with 
an outer cover removed therefrom and Fig. 2 is a 
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view showing the exchanger as seen from the back 
side. A number of bank notes 1 representative of 
printed papers to be dispensed from the exchanger 
are received in a bank note receiving portion 2 in a 

5 layered structure. The bank note receiving portion 
2 is provided witii a weight 3 adapted to slide 
downward along a guide 2a to depress the bank 
notes 1 from the above. The bank notes 1 in the 
bank note receiving portion 2 are drawn from the 

10 lowest part of the layered structure one by one by 
means of a roller 4. The roller 4 is driven by a first 
motor 5 via a pulley 6. a belt 7. a pulley 8, a shaft 
9. a clutch 10. a belt 11. a pulley 12, a shaft 13. a 
pulley 14. a belt 15, a pulley 16 and a shaft 17. A 

js brake 18 is mounted on the shaft 17 for the pur- 
pose of controlling the driving of the roller 4. 

A pair of rollers 19 are operatively associated 
with the roller 4 via a belt 20 and a pair of rollers 
21 are arranged above the roller 19. An one-way 

20 clutch (not shown) is provided for the roller 21 so 
that among the layered bank notes to be conveyed, 
bank notes exclusive the lowermost one are inhib- 
ited from being conveyed. Consequently, only the 
lowermost bank note is drawn from the bank note 

25 receiving portion 2. This bank note moves between 
rollers 22 fixedly mounted on the shaft 13 and 
rollers 23 kept in slidable contact with the rollers 22 
as well as between the rollers 22 and rollers 24 
kept in slidable contact with the rollers 22 until it is 

30 introduced into a space between adjacent blades 
25a on a blade wheel 25. 

It should be noted that the respective rollers 19 
and 22 are designed to have a diameter larger tiian 
that of the roller 4 and an amount of feeding by the 

35 rollers 19 and 22 is determined larger than that by 
tine roller 4. This causes the bank notes which have 
been drawn by the roller 4 to be arranged one after 
another in an equally spaced relationship as viewed 
in the direction of movement of the bank notes. 

40 This is intended to facilitate detecting of the re- 
spective bank notes by sensors PX1 and PX2 
which will be described later. 

The blade wheel 25 is rotated in the anticlock- 
wise direction by the first motor 5 via the pulley 6, 

45 the belt 7, the pulley 8. a first gear 25' coaxially 
mounted on the shaft for the pulley 8. a second 
gear 26. a third gear 27 coaxially mounted on the 
shaft for the second gear 26. a fourth gear 28, a 
fifth gear 29 coaxially mounted on the shaft of the 

50 fourth gear 28 and a sixth gear 30 coaxially moun- 
ted on the shaft 25a for the blade wheel 25. 

A single bank note held between the respective 
adjacent blades 25a on the blade wheel 25 is 
parted away from the blade wheel 25 so that bank 

55 notes are successively placed one above another 
in a layered structure on a belt conveyer 31. The 
belt conveyer 31 extends between pulleys 32 and 
33 so that it can be driven in tsoth normal and 
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reverse directions by a second motor 34 via the 
pulley 32. In fact, a plurality of belt conveyers 31 
each having same structure are arranged in parallel 
to each other, although they are not clearly shown 
in the drawings for the purpose of simplification of 
illustration. 

A thrust roller 35 is constructed by plural pairs 
of rollers 35b arranged in parallel to each other, 
each of the rollers 35b being retracted by a spring 
35a. The thrust roller 35 is tilted in the direction 
identified by an arrow mark in Fig. 1 when bank 
notes on the belt conveyer 31 are to b© conveyed 
toward a dispensing outlet port 36. The thrust roller 
35 is driven by a third motor 37 via a pulley 38. a 
belt 39. a pulley 40. a shaft 42. a pulley 41. a belt 
43 and a pulley 44. 

A thrust roller 45 adapted to be biased onto the 
belt conveyer 31 under the effect of resilient force 
of a spring 45a is provided in a region where the 
pulley 33 is arranged. In addition, a gear 46 made 
of elastic material to draw abnormal bank notes into 
an abnormal bank note receiving portion 47 is 
provided in the vicinity of the belt conveyer 31 . The 
gear 46 is driven by the second motor 34 via the 
pulley 32, the belt conveyor 31. the pulley 33 and 
gears 470 and 48. 

The bank note receiving portion 2 Includes a 
door 2b adapted to be turned about a shaft 2c to 
the front side, as shown in Fig. 3. When the door 
2b is opened, the weight 3 is displaced upwardly 
along the guide 2a via a link 2d so that a number 
of bank notes can easily be received in a layered 
structure in the open space located under the 
weight 3 in the bank note receiving portion 2. 

A back cover 49 can be opened by turning it 
about a shaft 49a in the backward direction, as 
shown in Fig. 3. This permits the bank notes to be 
removed from a region where the rollers 1 9 and 22 
are arranged, if the apparatus is clogged with them 
for some reason. 

As is best seen in Rg. 3, the blades 25a are 
fitted in the hub portion of the blade wheel 25 by 
displacing them in the axial direction. This arrange- 
ment makes it possible to easily replace damaged 
or injured blades 25a with new ones. 

The abnormal bank note receiving portion 47 
includes a front door 47a adapted to be opened by 
turning it about a shaft 47b so that abnormal bank 
notes in the abnormal bank note receiving portion 
47 can be removed therefrom . 

The thrust roller 35 can be turned about a shaft 
35c in the direction as Identified by an arrow mark 
In Rg. 1 , 

In the illustrated embodiment, the apparatus of 
the present invention is equipped vvlth a plurality of 
sensors for the purpose of controlling operations of 
the first motor 5. the second motor 34, the third 
motor 37, the clutch 10 and the brake 18. 



Next, detailed description will be made below 
as to these sensors. 

An empty switch ESW is disposed at the lower 
part of the bank note receiving portion 2. This 

5 empty switch ESW Is intended to detect the fact 
that the number of bank otes received in a layered 
structure in the bank note receiving portion 2 is 
reduced less than a predetennined one (hereinafter 
referred to as an empty). For example, the empty 

ro switch ESW comprises an optical sensor adapted 
to detect the empty by detecting the presence of a 
protrusion 3a protruding outwardly of the weight 3. 

Two abnormal bank note detecting sensors 
PX1 and PX2 for delecting an abnormality with the 

rs respective bank notes drawn in that way (In the 
form of two bank notes superposed one above 
another, abnormality of bank note In shape or the 
like) are disposed in a region where the rollers 22 
and 24 are provided for the purpose of conveying 

20 the bank notes drawn from the bank note receiving 
portion 2. Specifically, each of the sensors PX1 
and PX2 comprises an optical sensor adapted to 
detect an abnormality with the respective bank 
notes in the form of two bank notes superposed 

25 one above another, abnormality of bank note in 
shape or the like with reference to the time when a 
certain bank note has moved past the sensors PX1 
and PX2. the delayed timing of detection per- 
formed thereby or the like parameter. 

30 Further, the apparatus of the present invention 

is equipped with switches SWI and SW2 which are 
disposed on the pivotal shaft 35c of the thrust roller 

35 to detect the current position where the thrust 
roller 35 has been turned. Each of the switches 

35 SWI and SW2 comprises a limit switch which is 
actuated by a cam 35d fixedly mounted on the 
shaft 35c. Figs. 4(a) and 4(b) illustrate a state 
assumed by the switches SWI and SW2 in an 
enlarged scale, respectively. As. long as the thrust 

40 roller 35 is kept in an inoperative state, i.e.. in a 
waiting state as shown in Rg. 1 . the switch SW2 is 
turned on by the cam 35d while the switch SWI is 
turned off. as shown in Fig. 4(a). Next, when the 
thrust roller 35 is turned in the direction identified 

45 by the arrow mark in Rg. 1 until it assumes a state 
where it depresses the layered structure of bank 
notes on the belt conveyer 31 . the result is that the 
switch SWI Is turned on by the cam 35d while the 
switch SW 2 is turned off, as shown in Fig. 4(b). 

50 An outlet sensor PSW1 is disposed in the 

proximity of the dispensing outlet port 36 so as to 
allow all the bank notes conveyed to the outlet port 

36 by the belt conveyer 31 to be detected. This 
sensor PSW1 comprises an optical sensor. 

55 An abnormal bank note removal confirming 

sensor PSW2 is disposed in the proximity of the 
pulley 33 so that among the bank notes conveyed 
by the belt conveyer 31, abnormal bank notes to 
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t>e introduced into the abnormaJ bank note receiv- 
ing portion 47 are detected. The sensor PSW2 
comprises an optical sensor too. 

Fig. 5 illustrates by way of block diagram the 
structure of a control system for the apparatus In 
accordance with this embodiment. Outputs from 
the aforementioned sensors, i.e., the switch ESW, 
the switches PX1 and PX2, the switches SW1 and 
SW2 and the sensors PSW1 and PSW2 are intro- 
duced into a control section (hereinafter referred to 
CPU) 100. Data Indicative of the number of bank 
notes to be dispensed from the apparatus are 
inputted in the CPU 100. wherein the number of 
bank notes has been previously set in a setting 
section 50. The CPU 100 controls operations of the 
first motor 5. the second motor 34. the third motor 
37. the clutch 10 and the brake 18 on the basis of 
outputs from a number of sensors ESW. PX1 . PX2, 
SW1. SW2, PSW1 and PSW2 as well as data set 
in the setting section 50. 

Now. a manner of pertorming control oper- 
ations with the CPU 100 will be described below in 
more details with reference to flowcharts in Figs. 6 
to 11 and drawings In Rgs. 12 to 19. 

First, the number N of bank notes to be dis- 
pensed from the apparatus is set In a counter (not 
shown), wherein the number N of bank notes to be 
dispensed has been previously set in the setting 
section 50 (step lOI). This counter is incorporated 
in the CPU 100 either in a hardware fashion or in a 
software fashion. Subsequently, the clutch 10 is 
turned off (step 102) and the brake 18 is turned on 
(step 103). Then, white the foregoing state is main- 
tained, the first motor 5 starts its rotation. Since the 
clutch 10 is turned off and the brake 18 is turned 
on. the blade wheel 25 starts its rotation but the 
roller 4 is not rotated and also the roller 19 and 22 
are not rotated. 

At the same time when the first motor 5 starts 
its rotation, a timer (not shown) starts its operation 
(step 105>- This timer is incorporated in the CPU 
100 either in a hardware fashion or in a software 
fashion. When a period of 300 milliseconds has 
elapsed after the starting of operation of the timer 
(step 106), the brake 18 is turned off (107) and the 
clutch 10 is turned on (step 108). This causes the 
roller 4 and the rollers 19 and 22 to start their 
rotation whereby a step of drawing of the bank 
notes from the interior of the bank note receiving 
portion 2 is started. 

It should be noted that a period of 300 millisec- 
onds irom the starting of rotation of the first motor 
5 till the starting of rotation of the roller 4 repre- 
sents a period of idling which elapses until the first 
motor 5 assumes a stable rotational speed (i.e.. 
until the blade wheel 25 assumes a stable rota- 
tional speed). 

The bank notes drawn from the bank note 
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receiving portion 2 by the roller 4 are distributed in 
the form of a single bank note in an equally spaced 
relationship as viewed in the direction of movement 
of the bank notes by means of the rollers 19 as 
5 well as the rollers 21 of which rotational direction is 
defined by the one-way clutch. Thereafter, the sin- 
gularly distributed bank note reaches via the rollers 
22 and 23 the position where the sensors PX1 and 
PX2 are disposed so that inspection is performed 
70 as to whether it is normal or abnormal. In detail, 
first, when It is detected that the sensors PXi and 
PX2 are turned on (step 109). a determination is 
made on the basis of outputs from the sensors PXi 
and PX2 as to whether or not an abnormality in the 
15 form of two bank notes superposed one above 
another occurs among the bank notes conveyed 
from the roller 4 (step 110). When it is found that 
the abnormality in the form of two bank notes 
superposed one above another does not occur, a 
20 detection is made as to whether the sensors PXi 
and PX2 are turned off or not (step ill). When it is 
found that the sensors PXI and PX2 are turned off. 
a deternni nation is then made on the basis of out- 
puts from them as to whether the bank notes are 
25 abnormal or not in shape (step 1 1 2). 

In a case where it is determined at the step 
110 that the abnormality in the form of two bank 
notes superposed one above another occurs or in a 
case where it is determined at the step 112 that the 
30 bank notes are abnormal in shape, the program 
jumps to a step 151 which will be described later. It 
if is determined at the step 112 that the bank notes 
are normal, the program goes to a step 113 in Fig. 
7 so that a step of processing for resetting the 
35 state of the counter to N - 1 is executed. Subse- 
quently, a determination is made as to whether a 
condition of N = 0 is established or not. If it is 
found that the condition of N - 1 is not established, 
the program returns to the step 109 in Rg. 6 so 
40 that the same inspection as mentioned above is 
performed for the bank notes which are to be 
subsequently conveyed from the roller 4. 

After the bank notes move past the sensors 
PXI and PX2. they reach the blade wheel 25 so 
45 that they are successively introduced into adjacent 
blades 25a on the blade wheel 25 one by one. 
Thereafter, the bank note held between the adja- 
cent blades 25a is disengaged therefrom toward 
the belt conveyer 31 as the blade wheel 25 is 
50 rotated whereby the bank notes are placed thereon 
one above another to build a layered structure. Rg. 
12 illustrates the foregoing state. 

When it is determined at a step 114 that a 
condition of N = 0 is established, i.e.. the number 
55 of conveyed bank notes reaches N which has been 
set initially, the clutch 10 is turned off (step 115) 
and then the brake 18 is turned on (step 116) so 
, that rotation of the roller 4 and the rollers 19 and 
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22 is interrupted and operation of the timer Is 
started (step 117). When a period of 5O0 miilisec- 
onds elapses after ttie starting of operation of the 
timer (step 118). rotation of the first motor 5 is 
Interrupted (step 119). This permits the number N 
of bank notes to be placed one above another in a 
layered structure on the belt conveyer 31 . 

However, it should be noted that while the 
foregoing state is maintained, there sometimes ar- 
ises such a malfunction that a single bank note (a 
bank note 1 A in the Illustrated case) stands upright 
on the belt conveyer 31, as shown in Rg. 13. In 
this case, to assure that the bank note 1A Is tilted 
down onto the belt conveyer 31 . the latter is op- 
erated in the opposite direction to the dispensing 
outlet port 36 for 100 milliseconds. 

Namely, the second motor 34 is rotated in the 
reverse direction after rotation of the first motor 5 is 
interrupted at the step 119. This causes the belt 
conveyer 31 to be operated in the opposite direc- 
tion to the dispensing outlet port 36 (the direction 
identified by an arrow mark), resulting in the bank 
note 1A which has stood upright being tilted down 
onto the conveyer belt 31 without fail. 

Operation of the timer is started in response to 
rotation of the second motor 34 in the reverse 
direction (step 121). When a period of 100 millisec- 
onds elapses thereafter (step 122). rotation of the 
second motor 34 Is interrupted (step 123) so that 
the third motor 37 is rotated in the normal direction 
(step 124). tn response to rotation of the third 
motor 37 in the normal direction, the thrust roller 
35 is turned toward the belt conveyer 31 . as shown 
in Fig. 15. Then, when the switch SW2 is turned off 
by disengagement of the cam 35d disposed on the 
rotational shaft 35c of the thrust roller 35. rotation 
of the third motor 37 is interrupted so that the 
second motor 34 is subsequently rotated in the 
normal direction. 

When it is detected by the sensor PSW 1 that 
the bank notes have been conveyed to the dis- 
pensing outlet port 36 (step 128). operation of the 
timer is started (step 129) and rotation of the sec- 
ond motor 34 is interrupted (step 131) after a 
period of 600 milliseconds elapses (step 130). As 
the second motor 34 is rotated in the normal direc- 
tion, all the bank notes which have been placed 
one above another in a layered structure on the 
belt conveyer 31 are conveyed to the dispensing 
outlet port 36 (see Fig. 16). After rotation of the 
second motor 34 is interrupted, operation of the 
timer is started (step 132). If the sensor PSW1 fails 
to be turned off even after a period of 2 seconds 
elapses, i.e.. if the bank notes at the dispensing 
outlet port 36 are not picked up and carried away 
by a customer, as shown in Rg. 17. rotation of the 
second motor 34 in the normal direction is started 
whereby the program returns to the step 129. 



Namely, the second motor 34 is rotated in the 
normal direction again for 600 milliseconds and this 
rotation of the second motor 34 is repeated until 
the bank notes are picked up from the dispensing 
5 outlet port 36. (It should be added that this opera- 
tion is effective also for locating the bank notes in 
correct alignment with each other at the dispensing 
outlet port 36.) 

When the bank notes which have been con- 
10 veyed to the dispensing outlet port 36 are carried 
away before a period of 2 seconds elapses after 
rotation of the second motor 34 is interrupted (see 
Fig. 17), the second motor 34 is rotated in the 
normal direction again to confirm the presence or 
15 absence of residual bank notes (step 136). Addi- 
tionally, operation of the timer is started again (step 
137). When the sensor PSWI is turned on again, 
the program returns to the step 129 so that the 
second motor 34 is rotated further in the normal 
20 direction for 600 milliseconds. 

If the sensor PSWI fails to be turned on even 
after a period of 600 milliseconds elapses after 
operation of the timer has been started again (step 
137). rotation of the second motor 34 is interrupted 
25 (step 140) so that the third motor 37 is rotated in 
the reverse direction (step 141). When the switch 
SWI is turned off by turning movement of the 
thrust roller 35 (step 142), rotation of the third 
motor 37 is interrupted (step 143). This permits the 
30 thrust roller 35 to be returned to the waiting posi- 
tion, as shown in Fig. 17. Thereafter, the counter is 
reset (step 144) and thereby the apparatus is kept 
in the waiting state. 

In a case where it is determined at the step 
35 1 1 0 in Fig. 6 that an abnormality in the form of two 
bank notes superposed one above another occurs 
or In a case where it is determined at the step 112 
in Rg. 6 that the conveyed bank notes are ab- 
normal in shape, the program jumps to a step 151 
40 in Rg. 10. If it is determined at the step 151 that 
the sensors PX1 and PX2 are turned off. the clutch 
10 is turned off (step 152) and the brake 18 is 
turned on (step 153). This causes rotation of the 
roller 4 and the rollers 19 and 22 to be interrupted 
45 whereby drawing of the bank notes from the inte- 
rior of the bank note receiving portion 2 is inter- 
rupted. 

Operation of the timer is started after the brake 
18 is turned on (step 154) and then the second 

so motor 34 is rotated in the reverse direction after a 
period of 500 milliseconds elapses (representative 
of a long period of waiting time enough to allow the 
bank notes which have been conveyed midway of 
the conveying passage to be placed on the belt 

55 conveyer 31 in a layered structure) (step 156). At 
the same time, operation of the timer is started 
(step 157) and rotation of the second motor 34 is 
interrupted after a period of 100 mlHiseconds 
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elapses after operation of the timer is started (step 
158). Rotation of the second motor 34 in the re- 
verse direction assures that a bank note which 
stands upright on the beU conveyer 31 is tilted 
down thereon without fail. 

Next, when the third motor 37 is rotated in the 
normal direction (step 160) and thereby the switch 
SW2 is turned off (step 161). rotation of the third 
motor 37 is interrupted (step 162). This permits the 
thrust roller 35 to be turned down onto the belt 
conveyer 31 (see Fg. 18). Subsequently, the sec- 
ond motor 34 is rotated in the reverse direction 
(step 163). After the sensor PSW2 is turned on 
(step 164) and it is turned off later (step 165), 
operation of the timer is started and then rotation of 
the second motor 34 is intenrupted after a period of 
500 miiliseconds elapses (step 168). When the 
third motor 37 is rotated in the reverse direction 
after rotation of the second motor 34 is interrupted 
(step 169) and thereby the thrust roller 35 returns 
to the waiting position so that ttie switch SW1 is 
turned off fstep 1 70), rotation of the third motor 37 
is interrupted fstep 171). After ttie counter is later 
reset to a condition of N, the program returns to 
the step 105 in Rg. 8, causing bank notes to be 
drawn from the bank note receiving portion 2 again. 
Namely, the brake 18 is turned off at the step 107 
and the clutch 10 is turned on at the step 108 
whereby conveying of bank notes is started from 
the first again. The foregoing operations are re- 
peated, e.g., by three times. When it is found ttiat 
bank notes are not correctly dispensed from the 
apparatus in spite of the three repeated operations 
in that way. an error signal is generated. 

Although the present invention has been de- 
scribed above with respect to the case where it is 
applied to the bank note dispensing apparatus as 
constructed in the aforementioned manner, it 
should of course be understood that it should not 
be limited only to this but it may be applied to 
other type of dispensing apparatus adapted to dis- 
pense printed papers other than bank notes, e.g.. 
tickets or the like printed matter. 



Claims 

1. A printed paper dispensing apparatus com- 
prising; 

drawing means for drawing printed papers in a 
printed paper receiving portion from the interior of 
the latter one by one, 

abnormality detecting means for detecting an ab- 
normality with the respective printed papers which 
have been drawn from said printed paper receiving 
portion by said drawing means, 
accumulating means adapted to individually sepa- 
rate :he respective printed papers which have 
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moved past said abnormality detecting means so 
as to allow them to be placed one above another in 
a layered structure in an accumulating region, char- 
acterized by; 

5 conveying means for conveying all the printed pa- 
pers in said accumulating region to a dispensing 
outlet port after a predetermined period of time 
elapses after the last printed paper moves past'the 
abnormality detecting means, in a case where a 

10 required number of printed papers have moved 
past the abnormality detecting means without de- 
tection of an abnormality with the respective print- 
ed papers by said abnormality detecting means, 
and 

75 introducing means for introducing printed papers in 
the accumulating region into an abnormal printed 
paper receiving portion after a predetermined pe- 
riod of time elapses after drawing of the printed 
papers by the drawing means is interrupted, in a 

20 case where an abnormality is detected by the 
abnormality detecting means while printed papers 
are accumulated in the accumulating region. 

2. The apparatus as claimed in claim 1. 
wherein the abnormality detecting means com- 

25 prises at least two optical sensors arranged along 
the direction which intersects the direction of dis- 
pensing of the printed papers at right angles so 
tiiat an abnormality in the form of two printed 
papers superposed one -above another and an ab- 

30 normality of shape with the respective pnnted pa- 
pers are detected. 

3. The apparatus as claimed in claim 1, 
wherein the conveying means repeats conveying 
operations of the printed papers at a predetermined 

35 period until the printed papers which have been 
conveyed to the dispensing outlet port are picked 
up and carried away therefrom. 

4. The apparatus as claimed in claim 1, 
wherein tiie conveying means performs at least 

40 one conveying operation of printed papers after the 
printed papers which have been conveyed to the 
dispensing outiet port are picked up and carried 
away therefrom. 

5. The apparatus as claimed in claim 1, 
45 wherein in a case where abnormal printed papers 

are introduced into the abnormal printed paper 
receiving portion by the introducing means, dis- 
pensing operations for printed papers are started 
Irom the first again and are repeated by predeter- 

50 mined times until a predetermined number of print- 
ed papers are dispensed correctiy. 

8. The apparatus as claimed in claim 1 further 
including thrust roller controtling means for control- 
ling a ttirust roller adapted to be turned down onto 

55 the printed papers in the accumulating region to 
depress them from the above, when the printed 
papers in the accumulating region are to be con- 
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veyed to the dispensing outlet port as well as when 
they are to be Introduced into the abnormal printed 
paper receiving portion. 

7. A printed paper dispensing apparatus com- 
prising; 

drawing means for drawing printed papers in a 
printed paper. receiving portion from the interior of 
the latter one by one, 

accumulating means adapted to individually sepa- 
rate the printed papers which have been drawn by 
said drawing means so as to allow them to be 
placed one above another in a layered structure in 
an accumulating region, characterized by; 
conveying means for conveying all the printed pa- 
pers in said accumulating region to a dispensing 
outlet port, and 

controlling means for inching the printed papers in 
the accumulating region in the opposite direction to 
the dispensing outlet port before they are con- 
veyed to the latter. 

8. The apparatus as claimed in claim 7. 
wherein the conveying means repeats conveying 
operations of printed papers at a predetermined 
period until the printed papers which have been 
conveyed to the dispensing outlet port are picked 
up and carried away. 

9. The apparatus as claimed in claim 7. 
wherein the conveying means performs at least 
one conveying operation for printed papers after 
the printed papers which have been conveyed to 
the dispensing outlet port are picked up and car- 
ried away. 

10. The apparatus as claimed in claim 7 further 
including thrust roller controlling means for control- 
ling a thrust roller adapted to be turned down onto 
the printed papers in the accumulating region to 
depress them from the above, when the printed 
papers in the accumulating region are to be con- 
veyed to the dispensing outlet port. 

11. The apparatus as claimed in claim 7. 
wherein the accumulating region includes a belt 
conveyer adapted to convey printed papers in both 
normal and reverse directions and the controlling 
means is adapted to operate said belt conveyer in 
the reverse direction. 

12. A printed paper dispensing apparatus com- 
prising; 

drawing means for drawing printed papers in a 
printed paper receiving portion from the interior of 
the latter one by one, 
• abnormality detecting means for detecting an ab- 
normality with the respective printed papers drawn 
from the printed paper receiving portion by said 
drawing means, 

accumulating means adapted to individually sepa- 
rate the printed papers which have moved past 
said abnormality detecting means so as to allow 
them to be placed one above another in a layered 



structure in an accumulating region, characterized 
by; 

conveying means for conveying all the printed pa- 
pers in the accumulating region to a dispensing 

5 outlet port after a predetermined period of time 
elapses after the last printed paper has moved past 
the abnormality detecting means, in a case where 
a required number of printed papers have moved 
past the abnormality detecting means without de- 

10 tection of an abnormality with the respective print- 
ed papers by the abnormality detecting means, 
introducing means for introducing printed papers in 
the accumulating region into an abnormal printed 
paper receiving portion after a predetemnined pe- 

15 riod of time elapses after drawing of the printed 
papers by the drawing means is interrupted, in a 
case where an abnormality is detected with respec- 
tive printed papers by the abnormality detecting 
means while they are placed in the accumulating 

20 regions, and 

controlling means for inching the printed papers in 
the accumulating region in the opposite direction to 
the dispensing outlet port before they are con- 
veyed to the latter. 

25 13. A method of controlling a printed paper 

dispensing apparatus comprising; 
a first step of drawing printed papers in a printed 
paper receiving portion from the interior of the 
latter one by one, 

30 a second step of detecting an abnormality with the 
respective printed papers which have been drawn 
during said first step, 

a third step of individually separating the printed 
papers which have been drawn during the first step 
35 so as to allow them to be placed one above an- 
other in a layered structure in an accumulating 
region, characterized by; 

a fourth step of conveying all the printed papers in 
said accumulating region to a dispensing outlet 

40 port after a predetermined period of time elapses 
after the printed papers have moved past abnor- 
mality detecting means, in a case where a pre- 
determined number of printed papers are placed 
one above another in a layered structure in the 

45 accumulating region without an abnormality with 
the respective printed papers being detected dur- 
ing said second step, and 

a fifth step of introducing printed papers in the 
accumulating region into an abnormal printed paper 

so receiving portion after a predetermined period of 
time elapses after drawing of the printed papers 
from the printed paper receiving portion during the 
first step is interrupted, in a case where an ab- 
normality is detected with the respective printed 

55 papers during the second step- 

14. The method as claimed in claim 13 further 
including a sixth step of repeating conveying op- 
eration of the printed papers at a predetermined 
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perioc until the printed papers which have been 
conveyed to the dispensing outlet port are picked 
up and carried away. 

1 5. The method as claimed In claim 1 3 further 
including a seventh step of performing at least one 5 
conveying operation for the printed papers after the 
printed papers which have been conveyed to the 
dispensing outlet port are picket up and carried 
away. 

16. The method as claimed in claim 13 further lo 
including a eighth step of starting dispensing op- 
eration for the printed papers from the first again 

and repeating said operation by predetermined 
times until a predetermined number of printed pa- 
pers are dispensed correctly, in a case where is 
abnormal printed papers are introduced into the 
abnormal printed paper receiving portion by the 
introducing means. 

17. The method as claimed in claim 13 further 
inducing a ninth step of inching the printed papers 20 
in the accumulating region In the opposite direction 

to the dispensing outlet port before they are con- 
veyed to The latter. 
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® Printed paper dispensing apparatus and method of controlling said apparatus. 



® A printed paper dispensing apparatus for dis- 
pensing a predetermined number of printed papers 
in the form of bank notes, tickets or the like printed 
matter and a method of controlling the foregoing 
apparatus. In the case where a required number of 
bank notes move past abnormal bank note detecting 
sensors (PX1. PX2) without abnormal bank notes 
detected thereby so that they are placed one above 
another in a layered structure on a belt conveyer 
(31). all the bank notes on the belt conveyer (31) are 
conveyed to a dispensing outlet port (36) after a 
predetermined period of time elapses sfter the last 
bank note has moved past the abnormal bank note 
detecting sensors (PX1, PX2). In the case where an 
abnormality is detected with the respective bank 
notes while they are placed on the belt conveyer 
(31) in that way, the bank notes are introduced into 
an abnormal bank note receiving portion (47). Fur- 
ther, the bank notes on the belt conveyer (31) are 
inched in the opposite direction to the dispensing 
outlet port (36) before they are conveyed to the 
dispensing outlet port (36). 
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